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Abstract
Aim: In this study, we aimed to evaluate 145 brucellosis cases that were followed and treated in our clinic over a period of ten years in many aspects.
Material and Methods: One hundred and forty-five brucellosis cases followed in our clinic between January 01, 2001 and December 31, 2010 were analyzed 
retrospectively. Age, gender, risk factors, symptoms, findings, laboratory tests, blood cultures, serological tests, ultrasonography and magnetic resonance 
imaging, treatment and treatment side effects, the response of fever and pain symptoms to treatment, and relationships between the stages of the disease 
and laboratory values were examined.
Results: Of the 145 patients, 40% were female (n=58) and 60% were male (n=87); 58.6% of the patients had a history of drinking raw milk, eating fresh cheese, 
or dealing with animal husbandry, and 8.3% had a history of contamination in the laboratory. In 33.1%, the transmission route could not be detected. 59.3% 
of the patients were diagnosed with acute brucellosis (0-2 months), 32.4% were diagnosed with subacute brucellosis (2-12 months), 3.5% were diagnosed 
with chronic brucellosis (>12 months), 4.8% (n=7) had a relapse. The most common symptoms were fever (64.8%), malaise (51.7%), low back pain (48.3%), 
arthralgia (46.2%), sweating (42.8%), while the most common findings were spondylitis (31%), hepatomegaly (15.2%), and splenomegaly (13.8%). Brucella spp. 
grew in 17.9% of blood cultures. 
Discussion: Brucella spp. may have various clinical presentations, affecting all organs. Brucellosis should also be considered in the differential diagnosis in risky 
groups presenting with fever, fatigue, arthralgia, spondylitis, hepatomegaly and splenomegaly.
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Introduction
Brucellosis, which is known by many other names, including 
undulant fever, recurrent Mediterranean fever, Cyprus fever, 
Maltese fever, cheese disease, is a zoonotic disease. It is 
endemic in the Mediterranean basin, where our country is 
located, in the Middle East, the Arabian Peninsula, India and 
Latin America. Sir David Bruce, a Scottish pathologist and 
microbiologist, during his military service in Malta in 1887, 
while examining a soldier who died of Maltese fever, noticed 
moving micrococci under a microscope and found that the 
causative agent was a bacterium. In 1897, this bacterium was 
named Brucella melitensis (Melita = Malta) in honor of Sir David 
Bruce. In the same year, Sir Almroth Edward Wright, a British 
bacteriologist and immunologist, developed the Wright test, 
which is used in the diagnosis of brucellosis.
While 500 thousand new cases are seen in the world every 
year, this number is thought to be 25-26 times higher. The 
incidence in endemic areas is 10%. B.melitensis, B.suis, B.canis, 
and B.abortus are types that are transmitted through mammals 
such as cattle and sheep and cause brucellosis in humans. The 
agents can be transmitted from animal to human or from human 
to human. Transmission from person to person occurs through 
blood and exudate, sexual contact, placenta, during childbirth and 
through breast milk. It can be transmitted through undercooked 
meat, unpasteurized milk and dairy products, through direct 
contact with intact skin or abrasions, mucous membranes and 
conjunctivae, and by inhalation in the microbiology laboratory. 
It can involve all systems and organs. It presents with various 
symptoms and findings, mainly fever, weakness, low back pain, 
spondylitis, hepatomegaly and splenomegaly.
Brucellosis is a zoonotic disease caused by Brucella spp., which 
is more common in developing countries, but is still neglected 
and is endemic in our country. Since it can affect all systems 
and organs, it has various clinical manifestations. In this study, 
we aimed to retrospectively analyze 145 cases of brucellosis 
that were observed and treated in our clinic over a period of 
ten years.

Material and Methods
One hundred and forty-five adult patients with brucellosis 
who were followed in the Infectious Diseases and Clinical 
Microbiology Clinic of our hospital between January 01, 2001 
and December 31, 2010 were analyzed retrospectively. The 
date of admission, age, gender, risk factors (raw milk and fresh 
cheese consumption, contact with livestock, contamination 
from the laboratory, undetermined), and duration of symptoms 
before admission were recorded. Those who applied within 
the first 2 months after the symptoms started were evaluated 
as acute brucellosis, those who applied up to one year (2-12 
months) after the second month were evaluated as subacute 
brucellosis, those who applied after one year were evaluated 
as chronic brucellosis, patients who recurred with the same 
symptoms and signs and laboratory values within one year 
after the end of treatment were considered relapsed. 
Admission complaints and physical examination findings, fever 
and pain responses of the patients, complete blood count, 
liver function tests, C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR) and microbiological examinations 

were recorded. Blood cultures were taken from all patients and 
standard tube agglutination (STA) test was performed. Blood 
cultures were performed using an automated BACTEC (Becton 
Dickinson Diagnostic Instruments, Sparks, MD) and samples 
were stored for at least two weeks. The diagnosis of brucellosis 
was confirmed by positive blood culture and/or positive STA test 
(≥1/160). Patients with negative results despite clinical suspicion 
were not included in the study. Radiologic examinations, 
requested according to clinical findings (ultrasonography, 
magnetic resonance imaging), involved organs and systems, 
relapse status, treatment regimens and durations, treatment-
related side effects, and treatment changes were recorded.     
In the analysis of the data, independent sample t-test, one 
way analysis of variance (ANOVA), Tukey-B (Post Hoc) multiple 
comparison and SPSS statistical program and correlation 
analysis were used. P-value <0.05 was considered significant
Ethical Approval
Ethics Committee approval for the study was obtained.

Results
Of the 145 patients included in the study, 58 (40%) were female 
and 87 (60%) were male; 20% (n=29) of the patients were in the 
14-25 age range, 17.2% (n=25) were in the 26-40 age range, 

Table 1. Symptoms and Findings

Symptom n %

Fever 94 64.8

Weakness 75 51.7

Low back pain 70 48.3

Arthralgia 67 46.2

Sweating 62 42.8

Cold-chills 46 31.7

Weight loss 40 27.6

Loss of appetite 36 24.8

Hip pain 28 19.3

Myalgia 26 17.9

Headache 20 13.8

Shoulder and back pain 10 6.9

Stomach ache 4 2.8

Nausea-vomiting 4 2.8

Swelling in the testicles 2 1.4

Numbness in feet 1 0.7

Rash 1 0.7

Double vision 1 0.7

Results

Spondylitis 45 31.0

Hepatomegaly 22 15.2

Splenomegaly 20 13.8

Sacroiliitis 13 9.0

Arthritis 8 5.5

Lymphadenomegaly 5 3.4

Neurological involvement 4 2.8

Maculopapular rash 3 2.1

Epididymoorchitis 2 1.4

Depression 1 0.7

Mucositis 1 0.7

Pregnancy 1 0.7
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33.1% (n=48) were in the 41-60 age range, and 29.7% were 
(n=43) over 61 years of age. 57.2% (n=83) of the patients had 
a history of eating raw milk and fresh cheese, 8.3% (n=12) had 
a history of laboratory contamination, 1.4% (n=2) had a history 
of dealing with livestock, in 33.1% (n=48) of the patients route 
of transmission could not be determined.
Of the patients, 59.3% (n=86) were diagnosed with acute 
brucellosis, 32.4% (n=47) with subacute brucellosis, and 3.5% 
(n=5) with chronic brucellosis, and relapse was in 4.8% (n=7). No 
patient died. One patient was pregnant. Admission symptoms 
and findings are shown in Table 1.
Brucella spp. was grown in the blood culture of 17.9% (n=26) 
of the patients. All patients underwent STA test and positive 
(≥1/160) test results were included in the study. We did not have 
any patient who had growth in blood culture but a negative STA 
test.
In radiological examinations, vertebral involvement was seen in 
31% (n=45), sacroiliitis in 9.7% (n=14), wrist joint involvement 
in 0.7% (n=1), leptomeningeal contrast involvement in 0.7% 
(n=1), and epididymo-orchitis in 1.4% (n=2). One patient 
(0.7%) was diagnosed with thoracic 4-5 spondylodiscitis and 
one patient (0.7%) was diagnosed with lumbar-5 – sacral-1 
spondylodiscitis.
In the treatment, doxycycline 100 mg 2x1 and rifampicin 
300 mg 1x2 were combined and given for at least 6 weeks. A 
single dose of intramuscular (IM) 1 g streptomycin was added 
to the treatment of patients with vertebra, joint involvement, 
sacroiliitis and neurological involvement for 21 days, and the 
treatment period was extended to 8-12 weeks. Rifampicin was 
combined with ceftriaxone in the pregnant patient (Table 2). 
Nausea was observed in three patients receiving doxycycline 
treatment, and the maculopapular rash was observed in one 
patient receiving trimethoprim-sulfamethoxazole (TMP-SXT).
Considering the fever (axillary fever <36.5) and pain (complaint) 

responses of the patients from the beginning of the treatment, 
in 90 (95.7%) of 94 patients, the fever decreased in the first 
week, and the fever response was more often obtained in the 
first four days (n=76, %80.8).
There were 105 patients with arthralgia, hip pain, shoulder 
and back pain. Pain response was obtained in 47 (44.8%) of 
these, within the first week and mostly on the sixth and seventh 
days, and in 16 (15.2%) within the second week. In 29 patients 
(27.6%), the pain was relieved at the end of the first two weeks, 
and in 13 patients (12.4%), the pain did not decrease at the end 
of the first two weeks and continued as it is.
The age range of 145 patients was 14-86, with a mean of 
47.28 and a standard deviation (SD) of 19.416. Fever, White 
blood cell (WBC), hemoglobin (HB), hematocrit (HCT), platelet 
(PLT), erythrocyte sedimentation rate (ESR), C-reactive protein 
values (CRP), alanine aminotransferase (ALT), aspartate 
aminotransferase (AST) and standard tube agglutination (STA) 
test results, means and standard deviations were recorded 
(Table 3).
Increased sedimentation, CRP and AST values were detected in 
brucellosis. Regarding the difference between genders, WBC, 
HB, HCT and PLT mean values were higher in men (p<0.05), 
while there was no significant difference between the mean 
values of ESR, CRP, ALT, AST and STA (p>0.05) (Table 3). There 
was no statistically significant difference between WBC, 
HB, HCT, PLT, CRP and ALT values regarding the differences 
between the stages of the disease (p>0.05). ESR, AST and STA 
values were significantly higher in acute brucellosis (p<0.05).

Discussion
Brucellosis is a zoonotic disease caused by Brucella spp. It 
is endemic in the Mediterranean basin, where our country 
is located, in the Middle East, Arabian Peninsula, India and 
Latin America [1,2]. While 500 thousand new cases are seen 
in the world every year, this number is thought to be 25-26 
times higher [3,4]. The incidence in endemic areas is 10% [5]. 
Although agriculture and animal husbandry are limited in our 
region, we have many brucellosis patients presenting with 
different symptoms and findings due to internal migration 
from other regions. It is transmitted through mammals such 
as cattle and sheep. Brucella spp. has a low inoculum value, 
ten bacteria are enough to cause the disease. Brucella spp. 
can be transmitted from animal to human or from human to 
human. It can be transmitted from person to person through 
blood and exudate, through sexual contact, placenta, during 
birth and through breast milk [6,7]. It is transmitted through 
undercooked meat, unpasteurized milk and dairy products, and 
through direct contact with intact skin or abrasions, mucous 
membranes, and conjunctiva [1,7]. It can be transmitted in the 
microbiology laboratory by inhaling contaminated aerosols or 
sniffing growth media. The incubation period of brucellosis is 
7 days-10 months, with an average of 2-4 months [7]. After 
infection, every system and organ can be involved, including the 
central nervous system, heart, bones and joints [7]. It occurs 
with non-specific symptoms such as fever, sweating and joint 
pain [1]. Brucellosis continues to be a very common and often 
neglected disease in developing countries [5,8].
Brucellosis affects all organs and systems and has various 

Table 2. Antibiotic use rates

Antibiotic n %

Doxycycline 143 98.6

Rifampicin 140 96.6

Streptomycin 67 46.2

TMP-SXT 6 4.1

Ceftriaxone 4 2.8

Ciprofloxacin 1 0.7

Table 3. Fever and laboratory values

Normal 
value

Results Mean SD

Fever (ºC) <36.5 35.5-39.6 37.226 0.9893

WBC (µL) 3910-10900 1200-15170 6230 2.476.108

HB (g/dl) 13.2-16.6 6.7-16.6 11.858 20.518

HCT (%) 43.2-54.5 20.9-49.7 36.137 58.051

PLT (u/L) 173000-360000 13000-630000 236993.03 100.313.205

ESR (mm/h) 6.Ara 4-136 49.41 27.923

CRP (mg/L) 0-5 3-187 43.138 395.324

ALT (IU/L) 0-41 7-332 52.65 54.475

AST (IU/L) 0-42 8-364 53.01 46.770

STA ≥1/160 1/160-1/5120 1/756.57 1/1078.283
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clinical presentations; therefore, diagnostic difficulties may 
occur [9]. 58.6% (n=85) of our 145 patients had a history of 
consumption of raw milk, fresh cheese, unpasteurized dairy 
products and contact with livestock. The rate of transmission 
through milk and dairy products was found to be 62.5-69% 
[9,10]. 81% of our patients were diagnosed in the autumn and 
winter seasons. The reason for this is that they spend their 
summer holidays in their hometowns and return to their places 
of residence with the opening of schools. Twelve patients 
(8.3%) were laboratory technicians and doctors working in 
microbiology and dealing with Brucella spp. cultures, and all of 
them were infected with Brucellosis by inhalation. The route 
of transmission could not be detected in 33.1% (n=48) of the 
patients, and this rate was found to be 55.2% in a study [11]. 
In our study, the age range of the patients was 14-86 years, 
with an average of 47.28 years. Of the 145 patients included in 
our study, 59.3% (n=86) were diagnosed in acute, 32.4% (n=47) 
in subacute, and 3.5% (n=5) chronic period; 4.8% (n=7) were 
followed up due to relapse. In a study, these rates were 74.4% 
for acute, 18.9% for subacute, 6.7% for chronic, and no relapse 
was found [1]. In a study conducted with pediatric patients, the 
relapse rate was found to be 7.4% [12]. In another study, acute 
brucellosis was seen with a rate of 66.2%, while in another 
study, the rate of relapse was found to be 4.7% [11,12].
The disease presents with a wide variety of clinical symptoms 
[13]. The most common symptoms were fever, malaise and 
low back pain. These symptoms were followed by arthralgia, 
sweating, chills, weight loss, loss of appetite, hip pain, myalgia, 
headache, shoulder and back pain, abdominal pain, nausea-
vomiting, swelling in the testicles, numbness in the feet, rash, 
and double vision. In a study, the most common symptoms were 
found to be arthralgia, fatigue, fever, sweating, and low back 
pain, respectively, and were the same as the first five symptoms 
in our study [14].
High fever was present in 94 patients (64.8%). Fever response 
(axillary < 36.5) with treatment was observed predominantly 
(95.7%) within the first week. The fever of 80.8% of 94 patients 
returned to normal in the first four days. Fever regressed in 
the second week in 4.3% of the patients. Of 105 patients 
complaining of arthralgia, hip pain, shoulder and back pain, in 
44.8% of them, pain disappeared at the end of the first week, 
and in 15.2% at the end of the second week. In 27.6% of 105 
patients, at the end of the second week, the pain was relieved 
but not completely gone, and in 12.4%, the pain did not even 
decrease at the end of the second week.
Among the findings, spondylitis, hepatomegaly and splenomegaly 
took the first three places, followed by sacroiliitis, arthritis, 
lymphadenomegaly, neurological involvement, maculopapular 
rash, epididymo-orchitis, depression and mucositis. One of our 
patients was pregnant.
Blood cultures of all patients were sent. Brucella spp. grew 
in the blood cultures of 26 (17.9%) patients. In two different 
studies, the growth rates in blood cultures were found to be 
18.1% and 21%, respectively [10,15]. This rate was 7.1% in 
pediatric patients [12] because less blood can be drawn for 
blood cultures from pediatric patients.
While STA positivity was 100% in all our patients, this rate was 
found to be between 88.2 and 99.4% in different studies [1,12]. 

Despite clinical suspicion, we did not include STA-negative 
patients, thus the rate in our study was 100%.
In radiological examinations, vertebral involvement was seen in 
31% (n=45), sacroiliitis in 9.7% (n=14), wrist joint involvement 
in 0.7% (n=1), lepto-meningeal contrast involvement in 0.7% 
(n=1), and epididymo-orchitis in 1.4% (n=2). One patient 
(0.7%) was diagnosed with thoracic 4-5 spondylodiscitis, and 
one patient (0.7%) was diagnosed with lumbar-5 – sacral-1 
spondylodiscitis. In a similar study, osteoarticular involvement 
was found to be 25.3%, in another study, it was 10%, and 
epididymo-orchitis was 0.9% [8,11].
Doxycycline 100 mg twice a day and rifampicin 600 mg once 
a day were mostly used in combination therapy. Patients 
received treatment for at least 6 weeks. Three patients using 
doxycycline were switched to TMP-SXT because of nausea. 
For the treatment of patients with vertebra, joint involvement, 
sacroiliitis and neurological involvement, 1 g of streptomycin IM 
per day was added for three weeks. Relapses were less common 
in patients given streptomycin. In a study, the combination of 
doxycycline and streptomycin with or without rifampicin was 
found to be more effective in osteoarticular involvement [11]. In 
our pregnant patient, rifampicin and ceftriaxone were combined. 
One patient treated with TMP-SXT developed a maculopapular 
rash and was switched to ciprofloxacin.
CRP, sedimentation and AST values increase significantly in 
brucellosis and may cause granulomatous hepatitis. When 
laboratory values were analyzed, WBC, HB, HCT and PLT were 
found to be higher in men, ESR, AST and STA values were higher 
in acute brucellosis, and ESR values were higher in patients over 
61 years of age (p<0.05). In a study, CRP and sedimentation 
were found to be higher in patients with brucellosis compared 
to the control group without brucellosis 16].
Conclusion
Risk factors for brucellosis, which is endemic in our country, are 
consuming raw milk and dairy products, contact with animal 
husbandry and laboratory exposure through aerosols. Brucellosis 
has different clinical presentations because it involves all 
organs. Brucellosis should also be considered in the differential 
diagnosis in risky groups presenting with fever, fatigue, 
arthralgia, spondylitis, hepatomegaly and splenomegaly. While 
the most common combination of doxycycline and rifampicin is 
used in the treatment, the addition of streptomycin reduces the 
relapse rate in patients with complications.
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